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ABSTRACT: 

PROBLEM TO BE SOLVED: To enable a speculative processor to count a non-speculative 
event by counting the occurrence of a designated event, designating the event to be monitored, 
monitoring the designated event, generating the occurrence time value of the designated event 
and generating the number of times of occurrence of the designated event SOLUTION: A 
system 200 is provided with a hierarchical memory 210 and a processor 250. Further, the 
hierarchical memory 210 is provided with a level 2 cache 212, a random access memory(RAM) 
214 and a disk 216. Thus, a speculative processor is provided with plural counters for counting 
the occurrence of a designated event in a data processing system inside a performance monitor. 
The event to be monitored is designated. The designated event is monitored during the 
execution of an instruction due to the speculative processor. The number of times of occurrence 
of the designated event related to all the instructions to be executed by the speculative processor 
is generated and the number of times of occurrence related to the completely executed 
instruction is generated. 
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[0028] S£7t-7>6 5 OfcL Jfarfcfclo^ 
tzimWMWv* 6 5 4 ££trJ: 3 IzWmZixh. 

®mz%7i%^m&w&h 
m> &<$nz£->xmmzzti&tm2tih4'<>>h 
(rm&m&mh. mvyw&mstizj^y 

Mi, MMCR6 7 0<07-f-;PH6 7 2tJ:-5T»Jffll 



ZtlZ>. y <-)VV6 7 2<r>im\±. fi^6 13££j£ 
LT. -f^.yh^6 1 2*7 1 )V?V>y^-h~?)V+ 
7U?V6 1 0^$0»-ri.O{Cffiffl$ftS. -iKyb- 

mstztifzi^yvmei 5$-. fa 
-r6 1 6^LTJis^i8r^{s*n/y^fc:^mi^ 

-rS^tffiffl^ilS. ffi*'»^6 54Ji, f3-^6 
16*><Wy?LMy? (increienter) 6 1 8fcSfl» 
g^6 175:3*0. A^6 2 0 5r^-LT<R^»»^^ 

a. 4y?v*y?6i&\z£-oX4y9vxyy% 

tl. 4y?V*y?6 18li. 06(^?ixTOSJ:d 

c. mmmvytnmt-rhzktfX'tz,. *oft 
h*)iz. &~0>jy7vxy?z-t'*x<7)*'yy?iz£ 
iximthztifix'tz. 

[00293 \^*1z\imL<r>PMCZ®mLX. lo 
*7t««@:«MMC RC07 -{ HfcJ: LSlfflt^oT 

m%ztih4'<.y\-<nmLi:ti*?yY-rh. 7i->vy 

6 745-ffifflLT. $iJ»m^6 6lS-4^L. -f«JS 

PMC1 664*»\ 1&*'}y?frt><r)fii®RS:% 
(tAitS <t 3 . 9 iztmZtltzJ <y h 

(Oimmi. 1im3s6 6 2lz£->X PMC 1 6 6 4<0 
7C««(CjnS:?ix. -e^. P M C 1 6 6 4 
#11.. ^*«^7L^tC, ^7^i^6 3 2fc. ^7x 
-7*^6 5 OT'«0^7-TS^<0>f yf'y^M? 
ix6. ^7^^6 3 2l±. 5fl»ft#6 3 HcioTV^ 
^-rU^-9-6 3 05-SO»LT, MMCRW7 ;PK6 

7 4 J: -5 VA^-rp^lf 6 6 0 {C^T^ 

f-ru^6 6o*^ $o»ft^6 6i{cj:-DTastc®i 
-<^yh668ti, mvytmzta 

mis6 6 2izm.^. jDftS6 6 2liPMC^3E&rt 
[00303 06TI1. m^y?i)\ ti^7r—7 

m^yf*. ^Tf—y^t^^mmiz^mL, 

i)*o^^yb ■ 97. fm r )?7i5l:W%T?riz£-> 
x^yr^^y^X'^hio^zthZtifX'^h. 06 
T-fcL mvyfizmm-zj ytvxyfhW^ZtL 
x^h. -?-oft^ots mm:&tivy9\zw£\zm 

£&tsZt#X'$&. tzttii. yu-t vWa-Y/ 
XbT-J.-ybW. Hfr+Oifr^t i TC^tl S 
tlfz'V b&iWZ&tsZtrfX'Zh. *-<^7ir- 

y^Bimi Lxnm.<r>&$i(r)7)v-7*mm$hT 

Zxi-Y-thZtttX-^h. Z\<mx-. %TLtz^ff) 

mwyv-rhLttfX'Zh. 

[0031 3 9?H£*i£i§£\ ^Tx-7^6 
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h. 

[0032] PUCHzW^mX\ 74-/PK676 
it. iffl8Wl#6 8l£4j£U -e-<7)Mm. PMC 2 6 
84#<g^»?y?*^<K@&£§ttA*i.5 J: o iz-f&co 
fctemztii. RtVyflztrnztitzj^yhcDls.® 

Sl«ll6 8 2fcJ:^TPMC2 684<97C?>ffl 
IZtmZil. PMC 2 684(CtStt$ni». 

v/pf-ri^^^6 8 oa*. mwtme 8 1 tzx^xm^ 

{cfWSSflSi^ -f^>h688tCi-5T, jaS&EI 
(WaVr?) Wm%k6 8 2lz&h1x. JD»SS6 8 
2«PMC£M$rtS. 

[0033] ±X-WmL1zm?\$. PMClCiot, 
ZcTi-htit&zmt&ftfcZtiKj Ky hcomEtftiV 

yhztit. *mnz£-,xm&2ixhB?. pmc2 
*-f<yha***;h.*. ,r<w?, 

x\ $zTi-z>$i<znzmtm&m.m4 ^y v mmmz 

mvm2ixtznmiz9mztix:iiii&zj:->xm 
mzanjzj <y ymi<mx'b&. 
[oo34j mizm&ht. wmiz. *m\<7m 

fcmiz£&&mbTu*yV<Oim*:-?tox\ ^Tt" 
i.->x^mz Ztvk!ffi&1xiz4 iy Y<r>A 

^yhmmm ammmj^ybrnm 

^lz£~iXm&2tlh Uf77702) . JXOfB? 

m->fz uf777 04)gt. ^jT—yji-msizm 

mt&&#Vyf£V-tyh-t2> (Xf777 06) . 
ttfcco&^rtfmrZttX^&mz. ffifl^JffilzZiiM 

^yhfjmkLtzfrb'dMzmt&mzzfT? (*t-v 
T708) . -edT'&s^wi. ■%TT~7frmmz 
Emt&fctt'jyfUypvxyhL (xf777i 

0 ) „ )V~T • A 7 ? LTTO-fe 

[0035] fiOTIEfcSftfc^:/' h^mt^r*^ 



tWS*fl£2:fT3 (^f777 16). 

-£fc<i, c<ojiaa«. A—T/N'y^i/c. ra-b-y^ 

Ji. Tot -/-th&Wih L3tA»t*d aWcRt* W£*tr 5 

Uf77718). tdx^m&izit. z<mm 

it. ;P-7-a'7?LT. B'JOfSr^JROaiU W?t 
7TS. 

[0036] *<7>ftb9fc. «01SS 

mmcAit. zntf&imiz. Tn*vv<rm$&mmm 
tfmmmtzKx^&mzfflmizmiztih. s# 

Wfc»7 L&V vt—Ti^SixT US Z b X'hh . 
[0037] 08£#HftS t . c£hSfc. &t£WTn 

■t-rvco&m-fzmLx. wm&mztvk* 
&iz£r>x%\£MiZ£tifcti&£.£titi4 <y hoj *<.y 

-fe <y K«?x 7V>ttig£#flrtS V7h">x7 

[0038] vlOjJ^Ui. V7h-)i7* { , ^7L?t# 
^•fcra^-r O F^lalScoffffiSrM 3 P MC 
K68$(CjiJ*&£ilS (Xf77802) . -f-^. ^<7) 

ItoaffiSrftdPMCSrl^ffiS (Xf77804) . 

f7780 6) . tmrnizmfTZtuz^izmtzj^ 

8) . 

[0039] ^fWltfhK^I-mit. ±izi^Lt:^% 
Wv¥m%WLWlzl£X-XW&X'$>&. iKo*^ffk7) 

0 ro-b >y -91S}SSr?l»t5^0ft«W^f t J: o 

x. ^m^Tu^^cowj^mizmT-th^ms^ 
bh. *%mt. mmizmiztih^cr>Q$&:&& 

o&mrxmzmT ? iz-t& z t &x-$ zx? 

kz-th. 

[ 0 0 4 0 ] ^ b Hi . StSWtfe^i. U^«H=5r 

iSf^OtttgJi. JHrtcSg l U^JV ■ ^^.yi^xT'SX*^ 
^Si^fc. ag^^ltWz^S. b^oote. uy 
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*i5<rtT&s. -TS^ftstfco. aarrafrntfa 
mm-tizttz^h. 

[0041] &®**v • isx^zwrntozm-tz 

WZtihco$Mz±r>XMm2iiZW®'t*£.mm-&& 

~*y-?i-vmzw)!&mx\ T^h*7*-y-$m 

Ztl&tiftZM't&tSl- (reorder) ZkX'ht. ^ 

9>r*r h*7*-y-mfrizm-h3i%mm<?> 1 

t #"C'# Stf>T\ #tc|g 1 V^jV - 
t7va-i Ztflffcth Z b £%ihMfX-i£F+ftX' 

&&. fcUdOfcfc. mils^fr- ^Wisy. ■ $.xi\ 

mz^ffmTzmmzit&miz. moi&Goygjoym 
&&\zmzz*c\,*qimjfibhipt>x'hh. r*?hJt 
7*-y-mfT<D£Zizzff)&m^ zti&m-t&z 
tzmmizLx^h. 

[0042] xmitfht: h-rmio 1 mt lt. 
m^ti. *comMw%Mmm<fm2iit:mz. *<r> 

T-?£ffiftLX. ayjU yffygg.^ Vyb^^Tco 
■&tZfidZttfX'Z&. HRfc, Ztili. #<ftx-.y 

x z>W}.<7)®mi,zmth4 <y b (rM&z&m- 
hzt££->x. "fmsmnwmmm-tzztWT 

[0043] ^izmmzT-ftmisAT^wm 
Lx^mmmix *mi<v>mz. 
nye^-^nrggji^^ t ztzmx-mftt 
zztffxz. *mtiK mmamiizmmizmzti 
zm^mmttommfowm£*m®izmizmmz 
tihztz. -m^tmmthxb^o ztizm&z 
ztt>mmx'hh. ^>v*-?*iwmte<rmiz\^ ? 



[0044] *||BBc0ittHBJi v fl^fc!ftBJoBtt<9£#> 

*&muzi><?)X'i>tc\\ %?L<h>tgmm&£{f^m 
mt>K m%um&xt>?>?. mkma. *m&m 

BBizmtx%m%tf*mi£mM-tz> fc*tss?3 

[0045]^ t#>t lx. ^mmmmzm tx&cr 

[0046] {Dwmrru^^tmLm^y^ 
t*-ktrr~?*mi'XT&ftX'4 «*>hZmk?h1i 

biz^xmit. mmstwmy-ri-tvwzx^xmff 

ZtLZi-KXOft&z^X. mmgfcZtitzJKyb 

v>m.mGZ£j&i. me3mtt)7a±vwz3i->x 

^AzmiZii&Gi^lz-o), it . mtlfefeZtifzJ *<y 
( 2 ) -t^XCDtiiifizmt&maimfeZtltzjKy bco 

mmrra-t ^izi^ximmizmfT^tu-z^co 
m&gfcztu-z-i<yb<?)mLW\Rt Lxmm-hxr 
v7zzt>izists. ±ie ( 1 ) iztzm&um. 

XT-v7£%t>lz$ts. JLIB ( 1 ) tzgM<7)1jm. 
a x r A cojgffi? ^ut >f <y b co^st ^ * •> y h 

o&i^y? zfttecofiiGizmmim. m 1 ^n-y\* 
mn. mtthjiybimfct. mMftwtiTxi-t 

•y-Wz X h^<Dmi^lzms£m^iit:^ Ky ffcro 
^T1£«L. mm%<Oft$tcvm'€tp(r)msi4'<.ybcD 

mi(o®}}uziimix. mu&**»?&4 yrvxy 

ajtiegLT. BugH 1 /dw\> • 4 <y b • ii^y 
y? vxybL. mm^.o^^^i^nz 
JE^LT. mM^Vy?fr^(DJ<yb®8.$:maffi 
2/d-/\>. J<yb ■ Wyflztm-fh-m. 
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(5) mE^l^n-AA-- JKyh ■ ti^yffrbo 

s*>K&tf. ±ie (4) izamnnm. 

(6) £«WTO*-y1fi«gr<0;$>7y;y-fc££tfT- 

Xco^itizmt^ tmztiiz 4 <y v o3S£Hl»£Sf5 i 
%££mzti&tii3iizmtZffiZZtitz4iyhcr>% 

^m:m2*vy?frt>m?m'). -t^x^^zm 

tlmBf^^titi^Kyh<^E.<7)taaim^.b. ~fK 
X<^Tlfc&&zmt&m£j%%i$tiM<yh<m 

^x&mftizmfztif^^izmt&mmfeMzn.t:j 
Kyhcommwit vxmtth^m. 

( 7 ) &mm* ^kimmvy? t & ittt x- 
^jfra^xrArtTM^y h z&m-humx'b'iX. 

WiW&)i]*7y9<ryb<Fi% t 1)*7y9tf^ mgrr—?& 

u E«-ri>4^>h£j&£u me&fcztitij^y 

b££SU ftfevy^ZfrM^ybcomLCDmiiiiz 

ttmix. w.\u*}y?&mm2i]*7y?*:4y?\) 

(8) m&&l#'>-y?ff^ liflBaiaWrD-b-yiJ-fcj: 
-fOKo^s-^^^hfs. ±m (7) (cfa&7>:fr 

(9) lulE^2^»>y^ ^<7>^r^{c»fS#^ 

f^Sfl^^hC^^^Hf-^ ±£ (7) 

do) m?g,3ii*7y?t>K mammrn^vwz 
4^ybm&.**)*7yb-?h. ±m (7) {-ib«o* 

So 

(11) ««WfcHff §^^{c»tS#SO*g^$ 

*J >9 1 msSm 3 i) *)y? fc f»>3l£ Itg-fS -y 
T£2 fefcatr, ±fe ( 7 ) fca»w6ra. 
( l 2) SSSWrn-b^t^gt^^y^t^^ 



tifzjKyb^uxmmi-htzibco^m. ms&m 
mra-t y ^zx^xm^ti&-tKx<^^zmth 

1 ^ at . wlESUSWTu-fe -y «k ->X%££mfZ 

(13) ^TOiSr^tWtSlwie^^ii^^O h 
mias««To-b-y-<f(c«i:-3-cft{8Wfc:||ff?/iJt^ 

s. 

(14) B5ffiS«Wro-b yift i-oTSIff^ns^ 

±iB ( 1 2) (c^a?)i£ 

(15) «St^»»^Sr^tfS»fl«)TD^.y-9-rt^4 

Wf.<r>i)*;y9<r>*p<r>&i)*7y?jt^ sm&mjyn-t 
•vVft<n&feZjxrz4^yv?m&3:i!i*7yYL. ma 
SSWTo-b v-y-lzi. ->xmff2ti&1-KX(?)fiiiilzm 
•f&mfeZivMKy b<r>mi®&£mitrvy?frt> 

r>x^izmfr^tii>^izmthmim^^nfz-i^ 
yb<m&®&zm2#*>y?frt>m*m2>t:ii?>?>m2 

•t^X<v&%lzm?&msS£feZtit:4<yb 

"^fe^BflieiHisct. i^-x^T Ltzta^izmt&m 
iats$fi3t 4 <y h <?>mL(?mwmLk cof&mz . 

(16) SKWT-D-t y-^tiSjRfO^^y^tS-^tfx 

-9^isXTJ>.?YZ-A^yvZWm-Z>tzito)^ ay 
h->X. miMk.<r)i)*7y9<r)*<rttri]*7y?ifi^ |5rE 

•7>hU S«-r^4'<>h^J§^-S^i6^1^ 
i:. 1?lES«W7-D-by-9-fc:J:s^<?)||ff^ffig^ 
5££*l£4 ^> h tov^T^-r5^<0^2#^t s 
BU^ffiWrn-b -y-t)-(c J: oTHff^fiS-t^-T^^- 
<c?W-Slu£^?ix^ 4 'v.y h co^±|sJSt^4if£-r S 

<:i6om3iSr^i: . mimtmra-t vnzx 

(=Mr$ A.S^tra-rSMlBJ&^$fiy > ;4 v<n% 
(17) S&co^y^SrStfSlSttrn-fe <y9"rt-e4 
•> > ^ 04»<7)#^ ^ y frteSJSWrn-b y -9- 
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fteyfefeZtitzJiybott&Ztivybl. mte&fiS 

jgjes n^>f Ky vm&m.m 1 * •? > 

syawTD-b >yviz± ^xtmmz$mztifzMzm 
•t &m&&£ztuz4 b<m&!mLt txmn-th 

tlib<7)m3fil<$t£'&tS3yKjL-? ■ 7u?yj±m 

u 

m2] *mco#£i^mi&mizxz>. nmtxmt 

•y b Z^tfxn >y ? wrc$> h . 

[03] 2o<otttgt-^ • i)*?y?<»w$*wm-h 

mm.-tmx'$>h. 

[04 ] Y*f b*~7*-y-mMm 7Dt y-»m<7> 

^/nm 4 y<nxT-i?mm£^-?-7u ■•/ ? mx 

[05 ] &WttTa-ty-y-1*iXfmt&Z k<nx*h$i 



[07 ] i?m<mmmz£ ssswro-t 
t-mx. %7ifz&^t,z£~>x3\zmzztuzm%. 

ZtvTzJKybcMKybmi®®. (M«W^>h 

@s) m%thtz^ff)mt:m-f^jtmxhh. 

[08] S«SWrD-fe>y^c7)ttiEt^^5rfiEjBLT. & 

?t A iy b <rrf <y b §mt& tmbtwmz 

610 ~?tW~7U?-r 

612 -i^ybm^- 

614 JKyb -9? 
616 f3-y 

6 18 -fy^iMy? 

622 f3-/ 

6 30 V^f-TU^Hf 

6 32 

634 Wffi.*)?? 

6 50 §£7f— 771- 
6 52 
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6 60 V/Pf-T'L'^lf 

66 2 JflftS 

664 PMC1 

668 'K/'h 
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688 4<yb 
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